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ABSTRACT 
Four alternative drying methods for oyster soft tissue were compared: oven 
drying at 105, 100 and 80°C and freeze drying. Weights were recorded every 12 
hours for 5 days, and after sample treatments were switched, every 24 hours for 
another 3 days. The time required for all of the oysters in a treatment to reach 
constant weight were 36, 36, 60, and 120 hours for the 105, 100, 80°C ovens and 
freeze drier respectively. Within a treatment, the time for an individual oyster to 
reach constant weight was not related to that weight. For oven drying, drying was 
rapid and complete; there was no additional loss over the remainder of the 120-
hour drying period. The average ratio of wet (0-hour) to dry (120-hour) weight 
were 9.17 to 9.47 for oven drying but only 7.35 for freeze drying. Mter three 
additional days in 105°C oven, the 105, 100; 80°C oven dried, and freeze dried 
groups lost an additional less-than-1, 1, 1, and 8% respectively. All oven dried 
groups gained 1% (over the 5 day) weight in the freeze drier, while the freeze 
dried group lost an additional 2% in 3 days. It was concluded that the 
temperature, at least from 80 to 105°C, for oven drying affects final dry weights by 
1% or less, but the drying times required for constant weight are different. 
Freeze drying was less effective than oven drying in removal of water and 
required more time. 
IV 
INTRODUCTION 
The body weight of a bivalve is an important characteristic used in 
bioconcentration studies (Phillips 1980). The use of dry weight instead of wet 
weight for body size measurements of oysters has been recommended by many 
authors (cf. Mo & Neilson 1991). The water content in oyster soft tissue is known 
to be highly variable seasonally and wet weight measurements, moreover, can be 
highly variable among investigators. It is difficult to standardize wet 
measurements even in a laboratory setting (Kramer et al. 1962). One can also 
argue that there is no standard method for dry weight measurements. A survey of 
the literature shows that a variety of methods has been used to dry oyster soft 
tissue (Table 1). Not surprisingly, reported values for the ratio between dry and 
wet weights also vary widely (Table 2). 
Basically, there are two ways to dry oyster tissues: oven drying and freeze 
drying. For oven drying, temperatures from 60 to 150°C have been used. 
Reported drying times ranged from 16 hours to 5 days. Very few researchers 
dried samples to constant weight. One must ask whether a true dry weight was 
achieved for the shorter drying periods. Additionally we note that the boiling 
point for water increases with salinity and that oyster soft tissue is isosmotic with 
sea water. The higher salinity could affect the rate at which soft tissues dry. With 
the longer drying times associated with lower temperatures, there could be 
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incrustation which might further retard the drying process (cj. Linton & Wood 
1945). 
The purpose of the present study is to examine alternative drying methods, 
so that these questions can be answered. The four treatments investigated were 
oven drying at 105, 100 and 80°C, and freeze drying. First, the time necessary to 
achieve constant weight was determined. Second, the dried weights of the oyster 
soft tissues of different drying methods were compared with wet weights. Finally, 
we investigated whether drying time varied with body size and whether wet and 
dry weight correlated well. 
MATERIALS AND METHODS 
American oysters, Crassostrea virginica (Gmelin), were obtained from a 
local fisherman in April 1992. Shells were brush cleaned in running water to 
remove mud, and the oysters placed in 10 Jtm-filtered, 20 ppt salinity water to 
allow oysters to evacuate feces, psuedofeces, and other particulate materials 
(Thomson 1983; Watling & Watling 1976). After one day, oysters were divided 
into 4 groups with roughly equal shell length distributions. Oyster shell hinges 
were opened with a stainless steel oyster knife. The partially opened shell was 
tilted to remove shell liquor. Shells were shucked and soft tissue was transferred 
to a pre-weighed 50 ml porcelain crucible. Wet weights were determined using a 
Metler Model AElOO balance with a digital readout, accurate to 0.1 mg. Oyster 
soft tissue samples were placed into the three different temperature ovens and a 
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freeze drier. Weights were recorded every 12 hours for 5 days. 
Oven drying: 17 oysters were placed in each of three ovens at 105, 100, 
and 80°C. Oysters were allowed to cool for 5 to 10 minutes prior to weighing. 
All three ovens maintained the target temperature within ±zoe. 
Freeze drying: 18 oysters were freeze dried. At 12 hour intervals, the 
oysters were removed from the freeze drier, placed in a plastic bag, allowed to 
warm to room temperature without getting condensation on the oyster tissue 
surfaces, and weights determined. 
Extended drying: At the end of the 5 day period, 8 oysters from each of 
the four treatments were transferred to the vacuum chamber of the freeze drier. 
The samples were subjected to the vacuum at room temperature. The remaining 
oysters from the four treatments were placed in the 105°C oven and weights were 
recorded every 24 hours for 3 additional days to determine if there was any 
additional weight loss. 
RESULTS 
The weights for individual oysters initially and at the end of each drying 
period have been tabulated (Appendix, Tables A1- A4). Weight measurements 
of the dried soft tissue and container varied by as much as ± 3 mg during the 
average 30 minutes necessary for cooling and weighing. The weights are reported 
to the nearest milligrams but only values at or above 10 mg are considered to be 
significant. All weights also were divided by the 120-hour-weight (Appendix, 
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Tables A5 - A8). 
The time required for all of the oysters in a treatment to reach constant 
weight was 36, 36, 60, and 120 hours for the 105, 100, 80°C ovens and the freeze 
drier respectively (Table 3 & Fig. 1). Within a treatment, the time to reach 
constant weight was not related to that weight (i.e. body size). Not only was the 
oven drying relatively rapid, but it was complete; after the initial drying, no 
additional weight decrease was observed during the remainder of the 120 hour 
drying period (Fig. 2) The average ratio of wet (0-hour) to dry (120-hour) weight 
was 9.17 to 9.47 for oven drying but only 7.35 for freeze drying (Table 4). 
Weight changes during the second drying period have been tabulated for 
each of the initial drying treatments for additional oven drying (Appendix, Tables 
A9 - A12) and for additional freeze drying (Appendix, Tables A13 - A16); Both 
100°C and 80°C oven dried groups lost an additional 1% of the 120-hour-weight 
after three additional days in 105°C oven, while the 105°C oven dried group did 
not change weights. The freeze dried group lost an additional 8% in the 105°C 
oven (Table 5). All oven dried groups gained 1% weight over the 120-hour-
weight in the room temperature chamber of the freeze drier, while the freeze 
dried group lost an additional 2% in 3 days (Table 5 ). 
DISCUSSION 
In this study, the time required for all oysters to reach constant weight was 
considerably longer than those used in many other experiments (cf. Table 1 & Fig. 
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1). During a prior study in which scintillation vials were used, it was noted that 
the time required to reach constant weight increased with body size and was three 
days or longer for large oysters. The shape of the container and the material of 
which it is made may contribute to the different results. 
The recommended temperature to dry sewage sludge is 103 - 105°C 
(American Public Health Association et al. 1985). Loss of volatile material at this 
drying-temperature is thought to be negligible. Oysters dried at a lower 
temperature and larger oysters dried at any temperature may take a longer time 
to achieve the same dryness as that occurring at 105°C in porcelain crucibles . 
Hence, we recommend that drying be continued until a constant weight is 
achieved, no matter what time period is necessary to achieve that. 
Freeze driers are not as common as ovens, but they are used by some 
researchers. The time required to achieve constant weight with freeze drying was 
longer than that for oven drying. The freeze dried samples lost an additional 8% 
(over the 120-hour weights) when placed in a 105°C for 3 days. Unless there are 
reasons to expect large amounts of volatile materials in the oyster tissues, the 
value of freeze drying in metal monitoring programs over oven drying is 
questionable. 
When wet weights were plotted against dry weights, considerable scatter of 
data around the regression line was observed (Fig. 3). This may be attributed in 
part to water content differences among individual oysters, but much of the scatter 
may be due to differences in sample handling. Kramer et al. (1962) demo~strated 
that oyster soft tissue sample continued to exude liquid 20 to 30 minutes after 
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shucking. The exuded liquid accounted for up to 52% of initial weight. Rinsing, 
blotting, or draining shell liquor after the soft tissue is removed from the shell 
should be avoided because it might remove considerable amount of dissolved and 
small particulate materials. 
Water content, and thus wet weight, varies considerably with season 
(Thomson 1983), but researchers often need to convert wet weight data into dry 
weight or vice versa to compare their data with that from studies in which 
different weight base is employed. The dry to wet ratio of oven dried samples in 
this study was about 0.11, which is lower than the conventionally used conversion 
factor value 0.15 (Table 2). Regressions of water content, defined as (wet -
dry)/wet, and conversion factors on weights were not significant (p > 0.05), and 
thus, we conclude that the water content was uniform for all weight oysters. The 
constants developed in this study can be used to convert weights for oven dried 
samples, either wet-to-dry or dry-to-wet (Fig. 3). 
Recommendations: 
We recommend that oyster soft tissues be dried to constant weight in 
porcelain crucibles using a 103 to 105°C oven. 
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1% of the final dry weights (120-hour weights) for different drying 
treatments. 
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Table 1. Comparison of reported oyster soft tissue drying methods. "-" denotes that the information is not reported. 
Method 
60°C air 
80-90oC oven 
85-90°C oven 
100°C oven 
100°C oven 
100°C oven 
105°C oven 
103°C oven 
105°C oven 
105°C oven 
105°C oven 
105-ll5°C oven 
llOoc oven 
ll0°C oven 
150°C oven 
Freeze dry 
Freeze dry 
Freeze dry 
Freeze dry 
Drying Time Shell Liquor Removal 
48 hours 
48-72 hours· drained 1 min. 
24 hours 
5 days rinsed, then blotted 
overnight drained 
>48 hours rinsed in seawater 
16houn 
48houn 
18houn 
24 hours 
· separately measured 
washed, drained 
included 
blotted 
drained 5 min. 
* To constant weight. 
Mussel Watch Program. 
Species 
C. virginica 
C. gigas 
C. virginica 
C. virginica 
C. virginica 
C. virginica 
C. virginica 
C. gigas 
C. gigas 
C. gigas 
C. margaritacea, C. gigas, 0. edulis 
C. virginica 
0. equestris, C. virginica 
Saccostrea cuccullata 
0. equestris, C. virginica 
C. gigas 
0. equestris, C. virginica 
C. virginica 
C. gigas, C. virginica 
Reference 
Wright eta!. (1985) 
Boyden & Romeril (1974) 
Roosenburg (1969) 
Zaroogian (1980) 
Note 
Zaroogian & Johnson (1983) 
Phelps & Hetzel (1987) 
Windom & Smith (1972) 
Harrison (1979) 
Thomson (1983) 
Alying (1974), Thomson (1982) 
Watling & Watling (1976) 
Greig & Nelson (1975) 
Goldberg et a!. (1978) 1 
Talbot (1986) 2 
Goldberg eta!. (1978) 1 
Mann & Taylor (1983) 
Goldberg eta!. (1978) 
Frazier (197 5) 
Boyden & Phillips ( 1981) 
1 
2 Tested 90 to 130°C drying temperatures and found no significant difference between final weights. 
Also 87°c oven, to constant weight, drained 1 min, 
c. virginicai D. Haven (1960) Seasonal cycle of condition 
index of oysters in the York and Rappahannock River. 
Proc. Nat' l Shellfish Assoc. 51, 42-66 . 
-l 
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Table 2. Comparison of ratio of dry weight to wet weight (conversion factor). See Table 1 for drying methods employed. Values in 
parenthesis is (minimum-maximum) where the information was available. 
Sample Size Dry Weight Moisture Content Wet to Dry 
n g % factor 
33-36 
48 
29-30 
20.2 
12-15 
11 
12 
57 
56 
56 
30 
A 
B 
c 
D 
E 
1 
2 
0.297-0.61 
0.135-4.4 
1.12-2.51 
2.95 (0.4-5.4) 
2.42 
1.56 
1.02 
0.53 
73-88 
80 (79-82) 
83- 87 
84- 86 
87 
90 3 
80-88 
83 
86 
86.6 
82.2 
80.6 
72.5-75.2 
from data for means 
3.67- 8.37 
5.0 (4.74-5.51) 
5.88-7.69 
6.07-7.1 
7.5 
10 
4.98-8.06 
5.79 (4.5-7.85) 
7.16 
7.46 
5.62 
5.15 
3.8 
from dry tissue % or dry to wet ratio 
from water content% 
from wet and dry weight data for individual oyster 
from data for pooled samples 
stunted oysters 
250 g composite sample of approximately 20 oysters 
Species 
C. virginica 
C. virginica 
C. virginica 
C. virginica 
C. virginica, 0. equestris 
C. virginica 
C. gigas 
C. gigas 
C. gigas 
C. gigas 
C. margaritacea 
0. edulis 
Saccostrea cuccullata 
Reference 
Phelps & Hetzel (1987) 
Frazier (1975) 
Windom & Smith (1972) 
Phelps & Hetzel ( 1987) 
Goldberg eta!. (1978) 
Sanders ( 1984) 
Thomson (1983) 
Alying ( 197 4) 
Alying (1974) 
Watling & Watling (1976) 
Watling & Watling (1976) 
Watling & Watling (1976) 
Talbot (1986) 
Note 
A, 1 
B 
c 
A 
B 
c 
A 
D 
E 
B 
B 
B 
B 
,_. 
w 
_; • · --· - ~ - -
~ 
l> 
~ 
-z 
~ 
(/) 0 
() -
in 
z 
() 
m 
< -..... '-
~ ~" :z r . 
J;£05 
-- ::::0 Z:T:l:> 
~(!)::tl 
=i -< 
c 
--1 
m 
Table 4 . Comparison of average ratio (standard deviation) of weight to final (120-
hour) dry weights at 12 hour intervals for different drying treatments. 
Height is shell height in em. " - " denotes that there was no change. 
Treatment: 105°C Oven 100°C Oven 80°C Oven Freeze Dr_l 
Sample no. 17 17 17 18 
Height (em) 9.09 (1.76) 9.28 (1.12) 8.10 (1.42) 8.59 (1.55) 
Wet (g) 12.48 (5.44) 12.39 (4.62) 11.35 (4.58) 8.95 (3.27) 
Dry (g) 1.32 (0.50) 1.41 (0.55) 1. 24 (0 .47) 1.24 (0.49) 
Dryin~ Time Ratio 
0 hr 9.47 (1.66) 9.07 (1.52) 9.17 (1.59) 7.35 (0.97) 
12 hr 1.02 (0.02) 1. 03 (0 . 04) 1.25 (0 . 31) 5.90 (1.53) 
24 hr 1.01 (0.00) 1.01 (0.00) 1.03 (0.02) 4.83 (1. 65) 
36 hr 1.00 (0.00) 1.00 (0.00) 1.01 (0.01) 1.93 (0.76) 
48 hr - - 1.00 (0 . 02) 1.15 (0.13) 
60 hr - - 1.00 (0.00) 1.01 (0.01) 
72 hr - - - 1.00 (0.01) 
84 hr - - - 1.00 (0.01) 
96 hr - - - 1.00 (0.00) 
108 hr 
120 hr 
,__. 
N 
Table 3. Comparison of average weight (standard deviation) of oyster soft tissues 
at 12 hour intervals for different drying treatments. Height is shell 
height in em. "-" denotes that there was no change . 
Treatment: 105°C Oven 100 °C Oven 80°C Oven Freeze Drz 
Sample no. 17 17 17 18 
Height (em) 9 .09 (1.76) 9 . 28 (1.12) 8 . 10 (1.42) 8.59 (1.55) 
Wet (g) 12.48 (5.44) 12.39 (4.62) 11.35 (4 . 58) 8.95 (3.27) 
Dry (g) 1.32 (0.50) 1.41 (0 . 55) 1. 24 (0. 47) 1.24 (0.49) 
Drying Time Weight (g) 
0 hr 12.48 (5.44) 12.39 (4.62) 11.35 (4.58) 8.95 (3.27) 
12 hr 1.35 (0.52) 1.46 (0.61) 1. 67 (1.15) 7.40 (3.63) 
24 hr 1.33 (0.50) 1.42 (0.56) 1.29 (0.51) 6.20 (3.53) 
36 hr 1.32 (0.50) 1.41 (0 .55 ) 1.26 (0.49) 2.52 (1.65) 
48 hr - - 1.25 (0.49) 1.45 (0.69) 
60 hr - - 1.25 (0.48) 1.25 (0 . 50) 
72 hr - - 1.25 (0.47) 1.24 (0.50) 
84 hr 
96 hr 
108 hr 
120 hr 
...... 
_J::-. 
Table 5. Summary of weight changes for an additional drying in (a) a 105°C oven and (b) a freeze 
drier. Values in parentheses ()are the standard deviation. 
Treatment Start 1 DAY 2 DAY 3 DAY 
(g) (g) (g) (g) 
(a) 105°C Oven: 
Height in em Weight in gram: 
80°C Oven 8.08 (1.77) 1.32 (0.56) 1.30 (0.55) 1.30 (0.55) 1.30 (0.55) 
100°C Oven 9.39 (1.22) 1. 48 (0. 57) 1.48 (0.57) 1.48 (0.57) 1.47 (0.57) 
105°C Oven 9 . 06 (2.05) 1.33 (0 . 63) 1.32 (0.63) 1.33 (0.62) 1.32 (0.63) 
Freeze Dry 8 . 62 (1.40) 1.11 (0 . 38) 1.04 (0.35) 1.03 (0.35) 1.03 (0.35) 
120-hr Wgt . Ratio to Starting weight (120-hr dried weight) 
80°C Oven 1.32 (0.56) 1.00 (0.00) 0.99 (0.01) 0.99 (0.01) 0.99 (0 . 01) 
100 ° C Oven 1.48 (0.57) 1.00 (0.00) 1.00 (0.00) 1. 00 (0. 00) 0.99 (0.00) 
105°C Oven 1.33 (0.63) 1.00 (0.00) 1.00 (0.00) 1. 00 (0. 00) 1.00 (0.00) 
Freeze Dry 1.11 (0.38) 1.00 (0.00) 0.93 (0.02) 0.93 (0.02) 0.92 (0.02) 
(b) Freeze Drier: 
Height in em Weight in gram: 
80°C Oven 8.13 (1.03) 1.16 (0.36) 1.18 (0.36) 1.17 (0.36) 1.17 (0.36) 
100°C Oven 9.15 (1.05) 1.32 (0.55) 1.35 (0.56) 1.33 (0.56) 1.34 (0.56) 
105°C Oven 9.13 (1.51) 1.30 (0.34) 1.33 (0.34) 1.32 (0.34) 1. 32 (0. 34) 
Freeze Dry 8.56 (1.81) 1.38 (0.58) 1.42 (0.59) 1.35 (0.57) 1.35 (0.56) 
120-hr Wgt. Ratio to Starting weight (120-hr dried weight) 
80°C Oven 1.16 (0.36) 1. 00 (0. 00) 1.02 (0.00) 1.01 (0.00) 1.01 (0.00) 
100°C Oven 1.32 (0.55) 1. 00 (0. 00) 1.02 (0.01) 1.01 (0.00) 1.01 (0.00) 
105°C Oven 1.30 (0.34) 1.00 (0.00) 1.02 (0.00) 1.01 (0.00) 1.01 (0.00) 
Freeze Fry 1.38 (0.58) 1. 00 (0. 00) 1.03 (0.01) 0.98 (0.01) 0.98 (0.01) 
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Table Al. Weight (in grams) of oyster soft tissues dried in a 105°C oven. Height is shell heights in 
em. 
ID Height 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr 120 hr 
HA6 13.2 27.059 2.789 2.694 2.686 2.682 2.684 2.682 2.682 2.677 2.678 2.679 
Hl7 8.0 20.698 1. 901 1. 813 1.803 1.800 1.805 1. 802 1.802 1. 799 1.800 1.802 
HOl 9.5 15.080 1.856 1. 771 1. 761 1. 759 1.759 1. 758 1. 757 1. 755 1. 755 1. 757 
HA2 9.9 13.628 1.697 1.662 1.653 1.649 1.652 1. 679 1. 648 1.647 1.647 1.648 
H50 10.3 15.575 1.541 1.541 1.535 1.531 1.533 1.532 1.533 1.531 1.531 1.533 
H03 9.0 9.851 1.470 1.456 1.450 1.447 1.448 1.447 1.448 1.443 1.445 1.445 
H31 10.5 17.370 1.359 1.357 1.350 1.349 1.352 1.349 1.349 1.348 1.349 1.350 
H24 8.8 10.796 1.305 1.296 1.289 1. 285 1. 288 1.286 1.285 1.282 1.284 1.285 
H33 9.6 11.879 1. 305 1. 288 1.283 1. 281 1.283 1. 292 1.282 1.278 1. 279 1. 280 
H29 6.8 8.682 1. 290 1. 273 1. 267 1.266 . 1. 266 1.266 1.265 1. 261 1.263 1.263 
Hll 11.0 9.825 1. 255 1. 237 1. 231 1.230 1. 230 1. 228 1.228 1.226 1. 227 1.227 
H37 8.7 12.224 1.122 1.112 1.107 1.106 1.108 1-.106 1.106 1.104 1.106 1.106 
HA4 10.5 10.203 1.088 1.074 1.069 1.065 1.067 1.066 1.065 1.063 1.064 1.065 
H06 7.0 8.860 0.814 0.796 0.792 0.790 0.790 0.789 0.789 0.786 0.788 0.789 
H09 7.8 8.456 0.801 0.793 0.789 0.787 0.788 0.788 0.788 0.784 0.786 0.787 
H07 6.4 6.767 0.795 0.790 0.786 0.783 0.784 0.784 0.783 0.782 0.782 0.784 
Hl3 7.5 5.229 0.595 0.596 0.591 0.590 0.590 0.589 0.590 0.587 0.588 0.589 
mean 9.09 12.48 1.35 1. 33 1.32 1. 32 1. 32 1. 32 1.32 1. 31 1.32 1.32 
s.d. 1. 76 5.44 0.52 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
* : initial weight(= wet weight). 
Table A2. Weight (in grams) of oyster soft tissues dried in a 100°C oven. Height is shell heights in 
em. 
ID Height 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr 120 hr 
M26 11.0 23.090 2. 724 2.561 2.544 2.545 2.542 2.536 2.540 2.536 2.537 2.536 
M02 10.0 20.052 2.227 2.217 2.203 2.206 2.201 2.199 2.197 2.201 2.201 2.201 
M30 10.5 17.356 2.491 2.173 2.149 2.149 2.144 2.141 2.142 2.142 2.143 2.141 
M16 8.9 15.214 1.389 1. 389 1. 386 1. 384 1. 385 1. 380 1.381 1. 379 1.383 1.381 
MAS 10.2 15.026 1. 775 1. 697 1. 686 1. 687 1. 685 1. 683 1. 684 1. 680 1. 684 1.684 
M14 8.2 13.120 1.556 1. 556 1.552 1.552 1. 551 1.547 1.547 1.543 1.545 1.546 
M51 8.2 12.650 1.212 1.182 1.178 1.176 1.174 1.173 1.171 1.169 1.172 1.172 
M15 9.4 12.304 1.267 1.266 1. 260 1.262 1. 258 1. 257 1. 257 1. 258 1. 257 1.258 
M59 9.4 11.371 1.196 1.163 1.156 1.156 1.155 1.154 1.155 1.153 1.153 1.154 
M19 9.8 10.966 1.188 1.191 1.188 1.183 1.183 1.180 1.181 1.178 1.181 1.182 
MA7 11.0 10.457 1. 876 1. 856 1. 852 1. 851 1. 850 1.843 1.845 1.844 1.846 1.844 
H42 10.0 10.108 1.643 1. 631 1.624 1.623 1. 624 1. 621 1. 621 1. 624 1. 623 1.625 
MA3 8.8 9.952 1.269 1. 204 1.196 1.193 1.189 1.187 1.187 1.187 1.187 1.188 
M34 7.2 8. 723 1.020 1.006 0.998 0.995 0.994 0. 992 0.993 0.991 0.992 0.993 
M40 8.0 7.592 0.651 0.655 0.653 0.651 0.649 0. 648 0.650 0.648 0.649 0.649 
H23 .8.0 6.953 0.771 0. 773 0. 770 0.769 0.768 0.768 0.768 0.767 0.768 0.767 
M28 9.1 5.760 0.582 0.582 0.581 0.580 0.580 0.578 0.578 0.578 0.578 0.579 
mean 9.28 12.39 1.46 1.42 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 
s.d. 1.12 4.62 0.61 0.56 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 
* : initial weight (=wet weight). 
Table A3. Weight (in grams) of oyster soft tissues dried in a sooc oven. Height is shell heights in em. 
ID Height 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr 120 hr 
L41 12.4 22.916 5.479 2. 734 2.650 2.595 2.574 2.559 2.555 2.544 2.543 2.541 
Ll8 9.2 17.923 2.052 1.635 1. 595 1. 591 1. 591 1.590 1. 594 1. 592 1. 594 1. 596 
Ll2 7.9 16.205 2.938 1. 776 1. 694 1. 688 1. 681 1. 681 1.681 1.682 1. 681 1. 681 
L25 8.4 15.034 2.248 1.431 1. 362 1. 357 1. 354 1.352 1. 354 1.351 1. 350 1.352 
L21 8.2 14.510 1. 998 1. 609 1. 563 1.550 1.544 1.542 1. 539 1. 538 1. 536 1.536 
L04 9.0 12.027 1. 937 1.758 1. 736 1. 732 1.732 1.731 1. 730 1. 728 1. 728 1. 728 
L20 7.1 10.882 1. 312 1. 218 1.198 1.199 1.195 1.196 1.196 1.195 1.194 1.195 
L39 9.9 10.707 1.467 1. 391 1.371 1. 366 1. 363 1. 358 1. 361 1.359 1. 360 1. 359 
L38 7.1 9.240 1. 205 1.079 1.058 1. 057 1. 054 1.054 1.053 1. 053 1. 053 1.053 
L35 6.9 9.144 0.882 0.830 0.816 0.812 0. 811 0. 811 0. 811 0.809 0.809 0. 810 
L22 7.5 9.114 0.843 0. 770 0.755 0.753 0.749 0.748 0.750 0.750 0.749 0.751 
LlO 7.8 8.884 1.171 1.130 1.115 1.119 1.115 1.117 1.118 1.117 1.117 1.117 
LOS 6.8 8.599 1.012 0.967 0. 961 0.959 0.960 0.957 0.959 0.959 0.958 0.959 
L32 7.2 8.433 1.028 0.879 0.881 0.876 0.884 0.882 0.882 0.882 0.882 0.882 
LOS 8.1 7.146 1.073 1.023 1.013 1.014 1.012 1.013 1.012 1.011 1.011 1.011 
L36 6.8 6.555 1.108 0.996 0.983 0.885 0. 972 0.970 0. 972 0. 972 0.971 0. 971 
L27 7.4 5.616 0.648 0.632 0.625 0.622 0.621 0.622 0.622 0.622 0.621 0.621 
mean 8.10 11.35 1. 67 1. 29 1. 26 1. 25 1. 25 1.25 1. 25 1. 24 1.24 1. 24 
S.d. 1.42 4.58 1.15 0.51 0.49 0.49 0.48 0.47 0.47 0.47 0.47 0.47 
* : initial weight(= wet weight). 
Table A4. Weight (in grams) of oyster soft tissues dried in a freeze drier. Height is shell heights 
in ern. 
ID Height 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr 120 hr 
FBll 10.4 14.481 12.583 12.102 6.094 2.904 2.201 2.204 2.186 2.180 2.180 2.155 
FB01 10.0 13.677 11.952 11.303 5.056 2.710 2.177 2.180 2.167 2.147 2.147 2.141 
FB16 11.5 11.282 10.088 9.571 4.407 2.488 1.895 1.886 1.879 1.867 1.862 1.864 
FB02 11.0 12.757 12.452 10.209 2.629 1.799 1.703 1.698 1.701 1.692 1.697 1.696 
FB14 8.4 13.059 12.749 10.383 4.432 1.991 1.599 1.562 1.564 1.567 1.569 1.567 
FB08 10.9 12.016 11.632 9.841 4.207 1.867 1.466 1.471 1.461 1.453 1.452 1.454 
FB12 8.3 11.701 7.977 5.223 1.582 1.450 1.421 1.419 1.423 1.426 1.410 1.415 
FB06 7.1 7.959 5.755 5.412 1.483 1.239 1.213 1.218 1.210 1.206 1.208 1.202 
FB15 8.0 7.156 6.851 5.311 2.694 1.310 1.175 1.180 1.176 1.169 1.168 1.161 
FB07 7.3 5.451 4.020 3.720 1.058 0.988 0.974 0.950 0.953 0.953 0.953 0.953 
FBlO 8.2 6.647 5.472 4.942 2.764 1.257 0.945 0.949 0.951 0.950 0.941 0.941 
FB03 6.8 6.900 6.593 5.144 1.371 0.953 0.879 0.862 0.868 0.869 0.872 0.867 
FB05 6.9 5.829 3.462 1.862 0.868 0.862 0.851 0.854 0.849 0.848 0.847 0.843 
FB09 7.8 6.882 6.579 6.065 1.700 0.919 0.825 0.824 0.82~ 0.822 0.818 0.814 
FB13 R.R 6.946 5.415 5.016 2.~3h 0.953 0.76: 0.757 0.751 0.751 0.753 0.750 
FB04 ~-~ 5.273 4.997 3.628 1.013 0.734 0.71~ 0.713 0.718 0.711 0.714 0.715 
FB17 6.5 4.747 1.827 0.664 0.628 0.617 0.~0? 0.605 0.609 0.612 0.613 0.612 
FA08 8.6 8.3~,7 2.860 1.245 1.093 1.084 1.06~ 1.059 1.060 1.069 1.060 1.107 
mean 
s.d. 
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* : ratio for the initial weight (=wet weight). 
Table A6. Ratio of weight dried in a 100°C oven (at time t-hours) to 120 hour dry-weight. Wet weight 
is the initial weight and dry weight is 120 hour dried weight. Ratio at 120 hours is 1.000. 
ID Wet Wgt Dry Wgt 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr (g) (g) 
M26 23.090 2.536 9.106 1.074 1.010 1.003 1.004 1.002 1.000 1.002 1.000 1.001 
M02 20.052 2.201 9.110 1.012 1.007 1.001 1.002 1.000 0.999 0.998 1.000 1.000 
M30 17.356 2.141 8.107 1.163 1.015 1.004 1.004 1.001 1.000 1.001 1.000 1.001 
Ml6 15.214 1.381 11.014 1.005 1.006 1.004 1.002 1.002 0. 999. 1.000 0.999 1.001 
MAS 15.026 1. 684 8.925 1.054 1.008 1.001 1.002 1.001 1.000 1.000 0.998 1.000 
M14 13.120 1.546 8.487 1.006 1.007 1.004 1.004 1.004 1.001 1.001 0.998 0.999 
MSl 12.650 1.172 10.791 1.034 1.008 1.005 1.003 1.002 1.000 0.999 0.998 1.000 
MlS 12.304 1. 258 9.781 1.007 1.006 1.002 1.003 1.000 0.999 0.999 1.000 0.999 
M59 11.371 1.154 9.855 1.036 1.008 1.002 1.002 1.001 1.000 1.001 1.000 0.999 
M19 10.966 1.182 9.278 1.005 1.008 1.005 1.001 1.001 0.999 0.999 0.997 0.999 
MA7 10.457 1.844 5.671 1.018 1.007 1.005 1.004 1.004 1.000 1.001 1.000 1.001 
M42 10.108 1. 625 6.221 1.011 1.004 0.999 0.999 1.000 0.998 0.998 1.000 0.999 
MA3 9.952 1.188 8.380 1.069 1.014 1.007 1.005 1.001 1.000 0.999 0.999 0.999 
M34 8. 723 0.993 8.781 1.027 1.013 1.004 1.001 1.000 0.998 1.000 0.997 0.998 
M40 7.592 0.649 11.699 1.002 1.009 1.006 1.003 1.000 0.999 1.002 0.998 1.000 
M23 6.953 0.767 9.061 1.004 1.008 1.004 1.002 1.001 1.001 1.000 1.000 1.001 
M28 5.760 0.579 9.947 1.006 1.005 1.004 1.002 1.001 0.998 0.999 0.998 0.998 
mean 12.39 1.41 9.07 1.03 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
s.d. 4.62 0.55 1.52 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
* . ratio for the initial weight(= wet weight). 
Table A7. Ratio of weight dried in a 80°C oven (at time t-hours) to 120 hour dry-weight. Wet weight 
is the initial weight and dry weight is 120 hour dried weight. Ratio at 120 hours is 1.000. 
ID Wet Wgt Dry Wgt 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr 
(g) (g) 
L41 22.916 2.541 9.017 2.156 1.076 1.043 1.021 1.013 1.007 1.005 1.001 1.001 
L18 17.923 1.596 11.229 1.286 1.024 1.000 0.996 0.997 0.996 0.998 0.998 0.998 
Ll2 16.205 1. 681 9.639 1.747 1.056 1.007 1.004 1.000 1.000 1.000 1.001 1.000 
L25 15.034 1.352 11.118 1.662 1.059 1.007 1.003 1.002 1.000 1.001 0.999 0.999 
L21 14.510 1.536 9.449 1.301 1.048 1.018 1.009 1.005 1.004 1.002 1.002 1.000 
L04 12.027 1. 728 6.961 1.121 1.017 1.005 1.002 1.003 1.002 1.001 1.000 1.000 
L20 10.882 1.195 9.104 1.098 1.019 1.003 1.003 1.000 1.001 1.001 .1.000 0.999 
L39 10.707 1.359 7.880 1.079 1.024 1.009 1.005 1.003 1.000 1.002 1.000 1.001 
L38 9.240 1.053 8. 776 1.144 1.025 1.005 1.004 1.001 1.001 1.000 1.000 1.000 
L35 9.144 0.810 11.292 1.089 1. 025 1.008 1.003 1.002 1.002 1.001 0.999 0.999 
L22 9.114 0.751 12.141 1.123 1.026 1.006 1.004 0.998 0.997 0.999 0.999 0.998 
L10 8.884 1.117 7.956 1.049 1.012 0.999 1.002 0.999 1.001 1.001 1.000 1.000 
LOS 8.599 0.959 8.962 1.055 1.008 1.001 1.000 1.000 0.997 0.999 0.999 0.999 
L32 8.433 0.882 9.563 1.166 0.997 . 0. 999 0.993 1.002 1.000 1.000 1.000 1.000 
L08 7.146 1.011 7.068 1.061 1.012 1.002 1.003 1.001 1.002 1.001 1.000 1.000 
L36 6.555 0.971 6.753 1.141 1.026 1.013 0.911 1.002 0.999 1.002 1.002 1.000 
L27 5.616 0.621 9.041 1.042 1.017 1.005 1.002 1.000 1.002 1.001 1.001 0.999 
mean 11.35 1.24 9.17 1. 25 1.03 1. 01 1.00 1.00 1.00 1.00 1.00 1.00 
s.d. 4.58 0.47 1.59 0.31 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00 
* : ratio for the initial weight(= wet weight). 
--------------------------------------------- --------
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Table A8. Ratio of weight dried in a freeze drier (at time t-hours) to 120-hour dry weight. Wet weight 
is the initial weight and dry weight is 120-hour-dried weight. Ratio at 120 hours is 1.000. 
ID Wet Wgt Dry Wgt 0 hr* 12 hr 24 hr 36 hr 48 hr 60 hr 72 hr 84 hr 96 hr 108 hr 
( ) ( ) 
FB11 14.481 2.155 6. 721 5.840 5.616 2.828 1. 348 1.021 1.023 1.014 1.012 1.012 
FB01 13.677 2.141 6.387 5.581 5.278 2.361 1.266 1.016 1.018 1.012 1.003 1.003 
FB16 11.282 1.864 6.052 5.412 5.134 2.364 1.335 1.016 1.012 1.008 1.001 0.999 
FB02 12.757 1. 696 7.523 7.344 6.021 1. 551 1.061 1.004 1.001 1.003 0.998 1.001 
FB14 13.059 1. 567 8.335 8.138 6.627 2.829 1.271 1.020 0.997 0.998 1.000 1.002 
FB08 12.016 1.454 8.264 7.999 6.768 2.893 1.284 1.008 l.Oll 1.005 0.999 0.999 
FB12 11.701 1.415 8.268 5.636 3.690 l.ll8 1.024 1.004 1.003 1.006 1.007 0.996 
FB06 7.959 1.202 6.625 4.790 4.504 1.234 1.031 1.009 1.013 1.007 1.004 1.005 
FB15 7.156 1.161 6.164 5.901 4. 575 2.321 1.129 1.012 1.016 1.013 1.007 1.006 
FB07 5.451 0.953 5. 720 4.218 3.903 l.llO 1.037 1.022 0.997 1.000 1.000 1.000 
FBlO 6.647 0.941 7.062 5.813 5.250 2.936 1.335 1.004 1.008 1.010 1.009 0.999 
FB03 6.900 0.867 7.961 7.607 5.935 1. 582 1.100 1.014 0.995 1.001 1.003 1.006 
FB05 5.829 0.843 6. 913 4.105 2.208 1.029 1.023 1.009 1.013 1.007 1.006 1.005 
FB09 6.882 0.814 8.458 8.085 7.453 2.089 1.130 1.014 1.013 1.009 1.010 1.005 
FB13 6.946 0.750 9.259 7.218 6.687 2. 977 1. 270 1.014 1.009 1.001 1.001 1.004 
FB04 5.273 0. 715 7.377 6.990 5.076 1.417 1.027 0.997 0.997 1.004 0.994 0.999 
FB17 4. 747 0.612 7.752 2.984 1.084 1.025 1.007 0.992 0.988 0.995 1.000 1.001 
FA08 8.347 1.107 7.539 2.591 1.125 0.987 0.979 0.959 0.957 0.957 0.965 0.957 
mean 8.95 1. 24 7.35 5.90 4.83 1. 93 1.15 1.01 1.00 1.00 1.00 1.00 
s.d. 3.27 0.49 0.97 1.53 1.65 0.76 0.13 0.01 0.01 0.01 0.00 0.00 
*: ratio for the initial weight(= wet weight). 
Table A9. Weight changes for an additional 3 day drying in a 105°C oven for 
the samples previously dried in an 105°C oven for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 day 3 day 
HA6 2.679 2.665 2.665 2.669 
HOl 1.757 1. 753 1. 748 1.742 
H03 1. 4L~5 1.439 1.442 1.441 
H31 1.350 1.347 1.348 1.347 
H24 1. 285 1.279 1.285 1. 278 
H33 1. 280 1. 278 1.280 1. 281 
H06 0.789 0.785 0.788 0.788 
H07 0.784 0.782 0.780 0.782 
Hl3 0.589 0.586 0.590 0.588 
mean 1. 33 1. 32 1. 33 1. 32 
s.d. 0.63 0.63 0.62 0.63 
(b). Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio= 1.000). 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
HA6 2.679 1.000 0.995 0.995 0.996 
HOl 1. 757 1.000 0.998 0.995 0.992 
H03 1.445 1.000 0. 996 0.998 0.997 
H31 1.350 1.000 0.998 0.998 0.998 
H24 1.285 1.000 0.995 0.999 0.994 
H33 1.280 1.000 0.998 1.000 1.000 
H06 0.789 1.000 0.995 0.999 1.000 
H07 0.784 1.000 0.997 0.996 0.997 
Hl3 0.589 1.000 0.996 1.002 0.998 
mean 1. 33 1.00 1.00 1.00 1.00 
S.d. 0.63 0.00 0.00 0.00 0.00 
Table AlO. Weight changes for an additional 3 day drying in a 10S°C oven for 
the samples previously dried in an 100°C oven for 120 hours. 
(a) Weight in grams. Starting weight is the 120-hour dried weight. 
ID Start 1 day 2 dal 3 day 
M26 2.S36 2.S33 2.S40 2.S26 
M30 2.141 2.133 2.131 2.119 
MAS 1.684 1.67S 1. 676 1.672 
M42 1.62S 1.622 1.619 1.622 
M1S 1. 2S8 1.247 1.247 1.249 
MA3 1.188 1.179 1.181 1.178 
MS9 1.1S4 1.1SO 1.147 1.148 
M34 0.993 0.987 0.989 0.991 
M23 0.767 0.764 0.764 0.763 
mean 1.48 1.48 1.48 1.47 
s.d. O.S7 O.S7 O.S7 O.S7 
(b). Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio = 1. 000). 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
M26 2.S36 1.000 0.999 1.002 0.996 
M30 2.141 1.000 0.996 0.99S 0.990 
MAS 1. 684 1.000 0.99S 0.996 0.993 
M42 1.62S 1.000 0.998 0.997 0.998 
M1S 1.2S8 1.000 0.991 0.991 0.993 
MA3 1.188 1.000 0.993 0.994 0.991 
MS9 1.1S4 1.000 0.997 0.994 0.99S 
M34 0.993 1.000 0.993 0.99S 0.997 
M23 0.767 1.000 0.996 0.99S 0.99S 
mean 1.48 1.00 1.00 1.00 0.99 
s.d. O.S7 0.00 0.00 0.00 0.00 
'•' ~·---.. ·-~-
Table All. Weight changes for an additional 3 day drying in a 105°C oven for 
the samples previously dried in an B0°C oven for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 day 3 day 
L41 2.541 2.4BB 2.4Bl 2.4B5 
LOL~ 1. 72B 1. 71B 1. 719 1. 719 
Ll2 1. 6Bl 1. 670 1. 676 1. 674 
L20 1.195 1.1B1 1.1B3 1.173 
L3B 1.053 1.042 1.046 1.044 
LOB 1.011 0.994 0.994 0.992 
L36 0. 971 0.956 0.952 0.954 
LOS 0.959 0.944 0. 944 0.946 
L22 0.751 0.744 0.746 0.743 
mean 1. 32 1. 30 1.30 1. 30 
s.d. 0.56 0.55 0.55 0.55 
(b). Ratio of weight (at 
(ratio = 1. 000). 
time n-days) to the starting 120 hour weight 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
L41 2.541 1.000 0.979 0.976 0.97B 
L04 1. 72B 1.000 0.994 0.995 0.995 
L12 1. 6B1 1.000 0.994 0.997 0.995 
L20 1.195 1.000 0.9BB 0.9B9 0.9B1 
L3B 1. 053 1.000 0.990 0.993 0. 992 
LOB 1.011 1.000 0.9B3 0.9B3 0.9B1 
L36 0. 971 1.000 0.9B5 0.9B1 0.9B2 
LOS 0.959 1.000 0.9B3 0.9B4 0.9B6 
L22 0.751 1.000 0.991 0.994 0.9B9 
mean 1. 32 1.00 0.99 0.99 0.99 
S.d. 0.56 0.00 0.01 0.01 0.01 
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Table Al2. Weight changes for an additional 3 day drying in a 105°C oven for 
the samples previously dried in an freeze drier for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 day 3 da~ 
FB02 1.686 1.583 1.551 1.546 
FB14 1.547 1.418 1.415 1.416 
FB08 1.439 1.326 1. 319 1. 319 
FB12 1.406 1.311 1.311 1. 310 
FA08 1.107 1.057 1.065 1.065 
FB07 0.948 0.895 0.892 0.888 
FBlO 0.929 0.830 0.828 0.824 
FB13 0. 738 0.675 0.668 0.668 
FB04 0.706 0.664 0.662 0.661 
FB17 0.624 0.592 0.584 0.583 
mean 1.11 1.04 1.03 1.03 
S.d. 0.38 0.35 0.35 0.35 
(b). Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio = 1. 000). 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
FB02 1.686 1.000 0.938 0.920 0.917 
FB14 1.547 1.000 0.917 0.915 0.915 
FB08 1.439 1.000 0.921 0.916 0.916 
FB12 1.406 1.000 0.932 0.932 0.932 
FA08 1.107 1.000 0.954 0.962 0.962 
FB07 0.948 1.000 0.944 0.941 0.936 
FBlO 0.929 1.000 0.893 0.891 0.887 
FB13 0.738 1.000 0.915 0.905 0.905 
FB04 0.706 1.000 0.941 0.938 0.936 
FB17 0.624 1.000 0.949 0.936 0.934 
mean 1.11 1.00 0.93 0.93 0.92 
S.d. 0.38 0.00 0.02 0.02 0.02 
Table Al3. Weight changes for an additional 3 day drying in a freeze drier for 
the samples previously dried in an l05°C oven for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 day 3 day 
H17 1. 8017 1.8283 1.8183 1.8234 
HA2 1.6480 1. 6826 1.6638 1. 6693 
H50 1.5332 1. 5649 1.5511 1. 5513 
H29 1.2625 1. 2785 1. 2706 1. 2706 
H11 1. 2273 1. 2493 1. 2377 1.2423 
H37 1.1057 1.1262 1.1164 1.1201 
HA4 1.0647 1. 0855 1.0727 1. 0755 
H09 0.7868 0.8045 0.7954 0.7970 
mean 1. 30 1. 33 1. 32 1.32 
s.d. 0.34 0.34 0.34 0.34 
(b>. Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio 1. 000). 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
H17 1. 8017 1.000 1.015 1.009 1.012 
HA2 1.6480 1.000 1.021 1.010 1.013 
H50 1. 5332 1.000 1.021 1.012 1.012 
H29 1.2625 1.000 1.013 1.006 1.006 
H11 1. 2273 1.000 1.018 1.008 1.012 
H37 1.1057 1.000 1.019 1.010 1.013 
HA4 1. 0647 1.000 1.020 1.008 1.010 
H09 0.7868 1.000 1.022 1.011 1.013 
mean 1. 30 1.00 1.02 1.01 1.01 
S.d. 0.34 0.00 0.00 0.00 0.00 
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Table Al4. Weight changes for an additional 3 day drying in a freeze drier for 
the samples previously dried in an 100°G oven for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 day 3 dai 
M02 2.2012 2.2309 2.2200 2.2261 
MA7 1.8439 1. 8777 1. 8611 1. 8676 
Ml4 1. 5458 1. 5878 1.5634 1. 5676 
Ml6 1. 3813 1.4070 1. 3953 1. 3994 
Ml9 1.1819 1.1901 1.1929 1.1971 
M51 1.1723 1. 2107 1.1871 1.1923 
M40 0.6489 0.6701 0.6591 0.6602 
M28 · 0.5790 0.6001 0.5880 0.5881 
mean 1. 32 1. 35 1. 33 1.34 
s.d. 0.55 0.56 0.56 0.56 
(b). Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio = 1. 000). 
ID 120-hr Start 1 day ·2 day 3 day 
( ) 
M02 2.2012 1.000 1.013 1.009 1.011 
MA7 1. 8439 1.000 1.018 1.009 1.013 
Ml4 1. 5458 1. 000. 1.027 1.011 1.014 
Ml6 1. 3813 1.000 1.019 1.010 1.013 
Ml9 1.1819 1.000 1.007 1.009 1.013 
M51 1.1723 1.000 1.033 1.013 1.017 
M40 0.6489 1.000 1.033 1.016 1.017 
M28 0.5790 1.000 1.036 1.016 1.016 
mean 1. 32 1.00 1.02 1.01 1.01 
S.d . 0.55 0.00 0.01 0.00 0.00 
Table Al5. Weight changes for an additional 3 day drying in a freeze drier for 
the samples previously dried in an 80°C oven for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 day 3 day 
118 1.5961 1. 6231 1.6104 1.6130 
121 1.5356 1. 5619 1.5460 1. 5511 
139 1.3588 1.3806 1. 3679 1.3723 
125 1.3522 1.3786 1.3656 1. 3701 
110 1.1166 1.1393 1.1264 1.1290 
132 0.8818 0.9023 0.8904 0.8919 
135 0.8098 0.8274 0.8175 0.8171 
127 0.6212 0.6353 0.6279 0.6283 
mean 1.16 1.18 1.17 1.17 
s.d. 0.36 0.36 0.36 0.36 
(b). Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio = 1. 000). 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
118 1. 5961 1.000 1.017 1.009 1.011 
121 1.5356 1.000 1.017 1.007 1.010 
139 1.3588 1.000 1.016 1.007 1.010 
125 1.3522 1.000 1.020 1.010 1.013 
110 1.1166 1.000 1.020 1.009 1.011 
132 0.8818 1.000 1.023 1.010 1.011 
135 0.8098 1.000 1.022 1.010 1.009 
127 0. 6212 1.000 1.023 1.011 1.011 
mean 1.16 1.00 1.02 1.01 1.01 
s.d. 0.36 0.00 0.00 0.00 0.00 
Table Al6. Weight changes for an additional 3 day drying in a freeze drier for 
the samples previously dried in a freeze drier for 120 hours. 
(a) Weight in grams. Starting weight is the 120 hour dried weight. 
ID Start 1 day 2 daz 3 day 
FBll 2.1547 2.2051 2.1006 2.0910 
FBOl 2.1414 2.1968 2.1008 2.1036 
FB16 1.8641 1. 8989 1. 8139 1. 8213 
FB06 1. 2015 1. 2345 1.1826 1.1829 
FB15 1.1609 1.1950 1.1386 1.1362 
FB03 0.8667 0.8975 0. 8511 0.8522 
FB05 0.8433 0.8783 0.83L~7 0.8374 
FB09 0. 8137 0.8373 0.7937 0.7934 
mean 1. 38 1.42 1. 35 1. 35 
s.d. 0.58 0.59 0.57 0.56 
(b). Ratio of weight (at time n-days) to the starting 120 hour weight 
(ratio= 1.000). 
ID 120-hr Start 1 day 2 day 3 day 
( ) 
FBll 2.1547 1.000 1.023 0.975 0.970 
FB01 2.1414 1.000 1.026 0.981 0.982 
FB16 1.8641 1.000 1.019 0.973 0. 977 
FB06 1.2015 1.000 1.027 0.984 0.985 
FB15 1.1609 1.000 1.029 0.981 0.979 
FB03 0.8667 1.000 1.036 0.982 0.983 
FB05 0.8433 1.000 1.042 0.990 0.993 
FB09 0.8137 1.000 1.029 0.975 0.975 
mean 1.38 1.00 1.03 0.98 0.98 
s.d. 0.58 0.00 0.01 0.01 0.01 
